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taining at least a polymer or copolymer in water solution 
or dispersion very stable at 40 fl C, with 0,5% to 8% of 
monomeric group with chemical functions able to react 
or to make compounds of metal cations and at least a 
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Description 

OBJECT OF THE INVENTION 

The invention refers to an anticorrosive compound 
of the "no rinse" type without hexavalent chrome suitable 
to protect metallic surfaces to adequate them for subse- 
quent treatments. 

BACKGROUND OF THE INVENTION 

The growing durability, low maintenance and excel- 
lent outlook needs for all kinds of metallic products, and 
especially steel products which are very sensitive to cor- 
rosion, have led to a considerable increase in the use of 
coatings for steel made of zinc and zinc alloys. 

Thus, finished steel elements, but also those semi- 
manufactured goods such as plates, wires or tubes are 
subject to processes that apply a zinc-rich alloy coating 
through their immersion in a depositing bath - an opera- 
tion which is called galvanization - or by means of an 
electrodeposition in a bath containing salts of zinc and 
other metals. 

Due to their shape, i.e. plate, wire and tube, all these 
elements are very suitable for receiving a continuous mill 
treatment. 

These zinc-plating continuous facilities, irrespective 
of the technique employed -tube, wire or plate- and espe- 
cially those employed for plates, which is the most impor- 
tant semi-manufactured product undergone final stages 
where the treatments to protect and adequate the metal 
surface for its subsequent use are implemented. The 
zinc-rich outer surface should also be protected against 
corrosion by lubricating it through the use oTprotecting 
oils, depending on the case. 

Due to the increase in the market share of zinc- 
plated steels, both in the construction and the automobile 
industries, different compositions and treatments have 
been formulated seeking to enhance the anticorrosive 
resistance and the paintability of the product, i.e., a good 
adherence of paints or organic coatings to the zinc-rich 
outer surface. 

In the case of steel plates, the steel which is coated 
with zinc or zinc alloys such as zinc-aluminum, zinc- 
nickel or zinc-iron can be treated with that chemical com- 
pounds on the continuous mill, either at the hot-dip gal- 
vanizing mill or at the zinc-plating mill, or even at 
independent mills, but always a continuous mill tech- 
nique at high speeds. 

STATE OF THE ART 

Until present, inbrganjc compounds, inorganic and 
organic mixtures and double^coatsJmplementing both 
techniques have been indifferently used for the passiva- 
tion and preparation of zinc- and zinc-alloy plated steel. 
Those compounds relying only on inorganic elements, 
and which are mainly based on chromate containing 
compounds, are well known in the industry, and corre- 



spond, for instance, in U.S. Patent No. 3,063.877 and 
other patents. 

Since they are mixed compounds, the inorganic 
component is also essentially a mixture of chromates 
s and phosphates, and the organic one is usually formed 
by polymers in dispersion or in a water solution, usually 
of an acrylic nature. Among the different examples, it is 
worth mentioning U.S. Patents Nos. 3,185,596 and 
4,006.041, as well as French Patent No. 1-154,580. 
io The presence of the polymer provides new qualities 
to the film, such as the oil-free shaping capability, endur- 
ance to fingerprints, dustless operation of press an a 
greater resistance to corrosion. 

Among the most representative examples of double 
is coatings, GB Patents Nos. 2.096.488, 2.147.826, 
2.195.560 AND 89-28757.7 should be mentioned. They 
are essentially prepared by means of two layers consec- 
utively applied, already without an intermediate rinsing, 
but in two stages. During the first stage, a product rich in 
20 Hexavalent-chrome is applied, and during the second 
one, a sealing coating formed by epoxy resins or highly 
chemically inert polyurethahe is applied. 

Polymer-based treatments of the metallic surface, 
with a film thickness ranging between 0,5-5 micra have 
25 proven to be efficient when applied to metal plates, as 
far as treatment and processing of zinc- or zinc alloy- 
coated plates. 

As it can be observed, all the old passivators contain 
chromic acid or chromates, i.e. hexavalent Cr which 
30 presents a high toxicity index and is a proven carcino- 
genic chemical. Furthermore, during recycling opera- 
tions, those metals treated with this compounds can 
release Hexavalent Chrome with the subsequent risks it 
implies, due to its solubility in water. Also, during stress- 
as ing and welding operations, these metals can release 
hexavalent chrome. 

Despite of the risk implied by hexavalent chrome, 
there are not available nowadays other passivating com- 
pounds which are protective enough and that provide a 
40 good quality subsequent painting process. The self-pas- 
sivating and inhibiting nature of hexavalent chrome pro- 
vides them a high standard of quality, in accordance with 
the strict industry requirements, especially those of con- 
struction and automobile industries. 
45 Thus, U.S. Patent No. 4.298.404 descrfces a series 
of hexavalent chrome-free passivating agents, but the 
protection achieved does not exceed 36 hours during the 
tests carried out at the saline mist chamber, according 
to ASTM-B-117, applied to the zinc-plated surfaces. 
so British patent 1 . 1 93.459 describes different compo- 
sitions based on trivalent chrome, titanium, zirconium, 
silica and oxidizers. However, all these compounds do 
not pass a 36-hour test according to ASTM-B-1 1 7. They 
do not use phosphates nor phosphoric acid specifically. 
ss The use of titanium salts, tetrachloride Potassium 
oxalate and titanium or sulphate with an oxidizing agent 
such as oxygenated water and sulphuric acid was pre- 
sented in 1 989 by C.A. Boose, of the TNO (Netherlands), 
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in the "Tjdschrift voor oppervlaktetechnieken und corro- 
sivebestrijden" magazine (33) 1989, No. 6, p. 232. 

Neither the bibliography of this article, nor our search 
has detected specific patents dealing with the associa- 
tion of oxygenated water and titanium. Fluotitanic acid 
and its salts are neither covered. 

Dutch patent No. 77 09 404 describes an alternative 
procedure that uses trivalent chrome, sulphuric acid and 
oxygenated water; the document does not provide infor- 
mation on data regarding tests carried out inside a saline 
mist chamber, but the testing time does not reach the 24- 
hour testing performed by the inventor hereof. 

The little corrosion protection achieved by these 
inorganic procedures without hexavalent chrome is 
widely acknowledged by the technical literature and the 
patents published. At industrial level, this lack of effi- 
ciency has entailed a lack of market penetration. 

The efficiency of these treatments based on hexav- 
alent chrome can be enhanced of, after rinsing the 
byproducts from the passivation reactions, a polymer 
lacquer of a few microns thickness is applied. But the 2- 
stage treatment, or passivation plus lacquering, requires 
an intermediate rinsing and drying and cannot be applied 
for existing facilities, requiring large investments and 
consumption of water and energy. Cfr. the above men- 
tioned article by Mr. C. A. Boose. 

Ordinary chrome-free passivation systems require 
the use of different reactives. These have to react with 
the metal surface, and their by-products have to be 
rinsed with water to provide the procedure the efficiency 
desired. This has been explicitly described in US Patent 
No. 4.298.404, and it is understood in most cases. 

It seems evident that a treatment with a bath con- 
taining both polymers and metal passivating reactives 
cannot be rinsed since the polymer would be lost before 
curing the resin. Furthermore, resin curing retains in the 
surface of the metal the byproducts from the passivation 
reaction. 

On the other hand, rinsing implies specific facilities, 
water consumption, which sometimes must be hot water, 
and the use of metal salts not intended for industrial spill- 
age. Therefore, such water has to be processed at water 
purifying plants, with the investment it entails. 

Until now, the association of emulsified or solved pol- 
ymer films has not been tried in the same bath containing 
weak passivants such as aluminum, calcium cerium, 
cobalt, trivalent chrome, molybdenum, silica, vanadium, 
zirconium, titanium and zinc in the same processing 
bath. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention describes a series of com- 
pounds totally free of hexavalent chrome, with high anti- 
corrosion values and which are able to receive after- 
wards a high-quality paint, that can be applied to zinc- 
and zinc alloy-coated steel in a high speed continuous 
mill using the equipments existing at this lines, such as 
squeezing rollers. This last feature is essential to enable 



them to be used at any roll without the need for any 
investment in roll-coaters or chem-coaters that, in many 
cases, cannot be adapted due to the lack of space. 
These compounds are made of four basic products: 

0 at least a co-polymer in dispersion or water solu- 
tion. 

ii) at least a complex cation or anion within the alu- 
minum, calcium, cerium, cobalt, molybdenum, silica, 
vanadium, zirconium, titanium, trivalent chrome, 
zinc, etc. groups. 

iii) acids to adjust the pH, like sulphuric, oxalic, boric, 
phosphoric, nitric, acetic acids. 

The polymer will supply those qualities of enhance- 
ment of the endurance to corrosion and payability and 
resistance to fingerprints, powdering and slipperiness 
qualities, as well as the no rinse character and its adapt- 
ability to the lines working with drying rolls. 

The remaining compounds contribute basically to 
the anticorrosive protection of metal and synergizes with 
all the properties of the polymer. 

The polymeric emulsions available in the market 
rarely have the stability needed to be mixed and to be 
stable enough with relatively high contents of polyvalent 
cation salts, strong acids and oxidizers, like the proposed 
passivant solutions. The normal use of these solutions 
do not require these characteristics. It has been neces- 
sary, to implement this invention, to develop special pol- 
ymeric emulsions. 

To make compatible salts, acids and oxidizers with 
emulsions or solutions of polymer in water requires a 
high degree of specialisation, apart from knowledge on 
colloids, emulsifiers and polymers, but can be achieved 
by any expert in this field who so wishes, since there are 
different solutions for this problem available. 

The key characteristic of this patent lies in the fact 
that the use of emulsions of organic macromolecular 
products emulsified or solved (co-polymers or polymers) 
mixed with several cations and oxidizers of little effi- 
ciency. However, the mixing of these polymer emulsions 
or solutions does not only provide the advantages 
acknowledged in industrial polymer-containing surface 
coatings (self-lubricated for embossing or profiling, pro- 
tection against fingerprints, etc) but also an unexpected 
improvement of its anti-corrosion efficiency. The pro- 
posed association of polymer emulsions or solutions, 
laid in thin layers (0,5-5 microns) and passivant systems 
(scarcely efficient, as it can be seen in the prior art) with 
little environmental influence used in the same bath, 
leads to new products with new favourable and unfore- 
seen technical properties. 

As it is widely known, we have nowadays a great 
variety of chemical macromolecular structures or combi- 
nations of structures ranging from high molecular weight 
waxes to resins, polymers and copolymers, many differ- 
ent curing systems are also known, which can result in 
thin polymer films. 
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As far as this patent is concerned, it is considered 
to be relevant those solutions, pseudo-solutions and 
emulsions in water media of organic polymeric products 
meeting the following additional conditions. 

a film formed by a 1 micron thick polymer, cured from 
80° to 200° C during a few minutes should neither 
loss nor gain more than 20% of the weight of the 
original film after four consecutive 24-hour immer- 
sions in plain water at room temperature, 
minimum stability of 2 months inside a space heater 
at 40° C after an addition of phosphoric acid at 75%, 
pH 1. i.e., an absence of coagulation and precipita- 
tion or gelation of the solution or emulsion, 
minimum stability of 2 months inside a space heater 
at 40 fl C after an addition of 6% in weight of chrome 
trichloride hexahydrate (Merck analysis reactive). 
Absence of coagulation, gelation or precipitation, 
minimum stability of 48 hours at less than 40 fi C in 
the presence of a 7.9% in weight of oxygen peroxide. 
■ 0.5 to 8% of the monomeric groups present in the 
macromolecules used with chemical functions able 

to react with, or to form complex metal cations. The 

best known and more common chemical functions 

with this capability are as follows: 

Free carboxyl groups, or neutralised with ammonia, 

amines or amides. 

Urethane groups provoked by the reaction of isocy- 
anate groups with alcohols, anhydride alcohols 
and/or epoxy groups. 

Groups provoked by the reaction of isocyanate 
groups and amine, amide or imine groups. 
Hydroxy groups, especially when there are substit- 
uents of the primary, secondary or tertiary amine 
types, as they are generated by the reaction of epoxy 
amide or amine groups. 



Without thinking that the theoretical construction, be 
it correct or not, might limit the scope of this patent it is 
und rstood that the compound-generating capability 
and that of reaction with the polyvalent cations that can 
be used as metal passivants is multiplied by the effect of 
the following mechanisms: 

- polyvalent cations react with the polymer, increasing 
its mechanical and chemical resistance. 

the adherence of the organic-inorganic film to the 
metal surface is increased. 

- the cations present in the compound get substan- 
tially insoluble, which has a twofold effect: the stabil- 
ity of the film against wet and anti-corrosive agents 
is enhanced, and the cation rinsing operation, that 
could be harmful for the environment, is eliminated, 
a reserve of passivant cations is established close 
to the metal surface. This has a local protective 
effect in that areas where the organic-inorganic film 
can be mechanically damaged. 

in the present stage of development, the best results 
have been obtained with acrylic, vinylic or styrene- 
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butadiene and styrene-butadiene-acrylonitrile emul- 
sions. However, emulsions or solutions containing 
compounds with a high molecular weight have also 
presented technically acceptable results. 

Among the well known cations producing a pas- 
sivant effect on zinc, aluminum and their alloys, those 
with a high and stable valence - generally, 3 and 4 - 
should be preferred. This enables to take' advantage 
from the polymer-passivant cation synergy found. 

On the other hand, the knowledge base regarding 
the effects of chemical compounds and metal cations on 
the health and the environment is continuously progress- 
ing, and only those elements or cations used widely and 
since a long time ago can warrant that negative effects 
will not be discovered. 

In this sense, aluminum, calcium, trivalent chrome, 
silica and zinc should be preferred to more exotic cations, 
the long term effect of which is worst known currently. 

Especially, the best combination of anti-corrosive 
protection and environmental safety has been found on 
systems containing trivalent chrome and titanium, either 
alone or associated, either between them or with the 
remaining associated elements mentioned above. 

However, vanadium (metavanadates) molybdenum 
(molybdates and oxomolybdates), cerium, cobalt, zirco- 
nium (acetate) salts, etc. do not present a proven anti- 
corrosive effect when combined with polymers with the 
adequate properties, and in the light of the toxicological 
research they are safe. 

It should be also highlighted that the eventual supply 
of cations from the treated surface to the environment, 
as a consequence of its use, is very limited due to the 
polymer-cation reaction, favoured by the descrtoed pol- 
ymers and the selected cations. 

Most corrosion protection systems through passiva- 
tion require an oxidant. In some cases of natural passi- 
vation or in systems where the oxidizer is not expressly 
mentioned, this function uses to be supplied by atmos- 
phere air. 

The use of very strong oxidizers, like chromic acid 
and traditional chromates is also a prior art, but there are 
also references to the use of nitric, perchloric, Hydrogen 
peroxide and inorganic peroxides. Organic peroxides 
have not been proposed, due to their explosion risks and 
their costs, but there are other oxidizing organic com- 
pounds. 

Hydrogen peroxide at concentrations lower than 8% 
presents the most advantageous combination as far as 
toxicity, void environmental effect and stability are con- 
cerned. While hydrogen peroxide in inorganic passivant 
systems is mentioned in the prior art, the association of 
hydrogen peroxide diluted with organic macromoleculae 
emulsions or solutions is a novelty, especially for metal 
passivation or protection. 

Within the prior art, the general practice is to use pH 
lower than 5 for passivation. However, it is possible to 
passivate zinc and zinc alloys at higher pHs, up to a value 
of 11. 
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All this practice belongs to the prior art. However, 
the following acids should be mentioned as preferable 
for reducing the pH to the desired level, taking into con- 
sideration environmental and toxicological factors, as 
well as the anti -corrosion efficiency of the proposed com- 5 
pounds: acetic, sulphuric, phosphoric, oxalic, boric, chlo- 
rhydric and fluorhydric acids. 

The novelty of this invention is the fact of introducing 
solved or dispersed polymers in mixtures incorporating 
cations and oxidizers. In fact, it was already known that 10 
compounds containing the cations and oxidizers men- 
tioned in this invention protected metal surfaces, espe- 
cially those made of zinc and aluminum. However, the 
incorporation of organic polymers dispersed or solved 
represents a novelty since the anticorrosive qualities 15 
increase between 3 to 1 0 times compared with those pre- 
viously mentioned the effects of which are well known. 

As complementary additives the following could be 
mentioned: 

20 

A. Water-emulsif iable waxes of the type polyolef inic 
or montanic to increase the lubrificant effect for 
shaping operations without the need to use oil. The 
industry increasingly tends to eliminate the use of 
embossing oils due to the pollution they cause and 25 
the difficulties that their elimination entails in conven- 
tional degreasing baths. It can often happen that 
traces of such oils remain in the porosities of zinc- 
coated steels, later on causing cratering problems 

in the paint films. On the other hand, the dirtiness 30 
entailed by the use of such oils and its environmental 
dust adherence are evident. It is very useful to make 
an adjustment of coefficient of friction the with small 
quantities of waxes. 

These compounds, due to their anticorrosive 35 
properties, will also avoid the use of antioxidant oils 
normally used in the steel industry, while guarantee- 
ing the absence of corrosion during their storage and 
transportation. Furthermore, the coefficients of fric- 
tion offer a greater easiness and quickness of the 40 
embossing process thus obtaining sharper edges 
since the zinc loss is minimized. 

B. - Copolymer soluble organic pigments. The pres- 
ence of the pigment is feasible thanks to the fact that 
the polymer can firmly fix it. These pigments enable 45 
to obtain new transparent and coloured finishings, 
very attractive, or to offer a finishing that completely 
covers the surface. Some pigments divided in fine 
particles will enhance the weldability. 

so 

It has been proven that these compounds offer a 
great anticorrosive protection not only to the zinc and its 
alloys but also to the aluminum and its alloys. Further- 
more, the aluminum incorporates qualities such as paint- 
ability, slipperiness and resistance to fingerprints. ss 

These compounds are applied to metal surfaces in 
thin layers of 0,5 to 5,0 gr/m2. The weldability decreases 
and the incorporation of pigments such as lampblack, 



iron oxide and particles with a metallic effect is very use- 
ful. 

When this weldability requirement is not needed, 
thicker layers of up to 20 microns can be used. In such 
a case, the use of additional pigments non-soluble in 
copolymers is feasible and the metal surface can be opti- 
mally coated. 

The application of these compounds to continuous 
galvanizing mills should enable the use of squeezing roll- 
ers usually available in these facilities. 

Furthermore, these compounds should be applied 
by means of roll-coaters or chem-coaters. 

Among the materials that can be continuously 
treated by means of these compounds we could mention 
steel wire and tube coated with zinc and its alloys and 
with aluminum and its alloys. 

These formulae are also valid - apart from its con- 
tinuous application on materials - for single pieces to be 
treated through hot dip or metallizing gun, electrostatic 
or of another type. In this case, it is advisable to apply 
such compounds on a hot surface to avoid drops and 
excesses. The use of a gun is also advisable in the case 
of thicker layers. 

From the above it can be deduced that these com- 
pounds are of a no-rinse type and all their components 
should not adversely affect the coating qualities since 
they will form part of such coating. This is a critical quality 
to reduce water consumption, to avoid the pollution of 
water and due to its extremely easy operation since it is 
a one-step process. 

EXAMPLE 1 

We prepare an emulsion of acrylic copolymers with 
an emulgent, non-ionic, colloid, protector, conventional 
redox catalyst in plain water at 70 a C with a mixture of 
monomers containing methacrylic acid, methyl methacr- 
ylate, ethyl acrylate, acrylamide methyiol, methacrylate 
hydroxyalkyl. etc. The mixture is maintained at 70 a C for 
2 hours. Then it is cooled by agitation and poured. The 
product obtained is "A Polymer". 

EXAMPLE 2 

The quantity of polyamide hardener recommended 
by the manufacturer is added to a water emulsion of com- 
mercial epoxy copolymer. 

The hardener is added mixed with 16 additional 
parts of de-ionized water. 

This mixture is prepared right before the use of the 
product since it has a limited pot-life. 

This polymer is called "B Polymer". 

EXAMPLE 3 

An emulsion of styrene-butadiene stable against 
salts and acids is prepared with 2-6% of carboxyl mon- 
omeric groups which is called M D Polymer". 
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EXAMPLE 4 

We prepare a stable solution of trivalerrt chrome 
phosphate by reducing the chromic acid. For this pur- 
pose, 90 parts of phosphoric acid {at 75% in water) are 
mixed with 100 parts of deionized water. The mixture is 
solved with 20 parts of chrome trioxide in flakes. 

The solution is heated at 65 fl C and methanol is 
slowly poured drop by drop, under agitation. This pro- 
vokes a very quick boiling reaction with a rise of temper- 
ature. The addition rate is adjusted to obtain a stable 
boiling. The temperature rises slowly and is controlled 
by means of external refrigeration, working with a return 
line by condensation backflow of the steam produced. 
The addition of some 5 parts of methanol is enough for 
the quantities mentioned above. 

This totally reduced solution is allowed to cool and 
settle for 24 hours, and in the following examples, it will 
be called "P" Solution. 

EXAMPLE 5 

Potassium-titanium oxide oxalate hydrate is solved 
in deionized water. The presence of 12% hydrogen per- 
oxide in the deionized water allows a cold solubility of 
25%. In the following examples, it will be called T Solu- 
tion. 

EXAMPLE 6 



and 5% aluminum alloy applied by means of hot dip gal- 
vanizing) are treated with such compound. The applica- 
tion by immersion followed by a drying at 100 fl C gives a 
result of 300 hours according to the ASTM tests inside 

5 the saline mist chamber up to the first evidences of white 
corrosion. The 1 micron film applied enables the dry pro- 
filing of the plate thus obtained. 

A similar result is obtained on a place with a 55% 
aluminum and 45% zinc alloy applied by means of hot 

10 dip galvanizing. 

It should be highlighted that the surface is protected 
against any fingerprints and presents a good adherence 
for most of the paints available in the market. 

is EXAMPLE 8 



A de-mineralized water bath is prepared with the A 
resin containing 10 parts of the T solution, 0,75 parts of 
phosphoric acid at 75% and 2% of oxygenated water 
plus 1 ,5% of a colloidal silica emulsion with particles of 
7 to 12 milimicron. 

This compound is gently agitated. After an applica- 
tion by immersion and drying at 130 8 C, a zinc-plated 
plate offers a resistance to corrosion of 96 hours accord- 
ing to the ASTM test inside the saline mist chamber. The 
metal surface is covered by a polymer film of properties 
similar to those of example 9. 
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3 parts of oxygenated water at 35% and 5.9 parts of 
"P M solution, according to example 4, mixed to obtain 1 00 
parts of final solution of deionized water are used to treat 
dip-plated steel plates, in a manner analogous to exam- 
ple 6. The resistance in a saline mist chamber, according 
to ASTM tests, is lower than 1 6 hours. 

A solution of the same compound plus the addition 
of 15 parts of "A" Polymer according to example 1 and 
applied following the same technique, i.e., 5" immersion 
and immediate drying at 1 00° C. This same material has 
a resistance to the test carried out at the saline mist 
chamber of more than 72 hours. 

A solution containing only 15 parts of A polymer in 
water, without the 2% of P solution offers again a resist- 
ance lower than 16 hours during the test carried out in 
the saline mist chamber. 

A solution containing A polymer and the P solution, 
but neither oxygenated water nor any other organic per- 
oxide, presents a resistance to corrosion in the saline 
mist chamber of ca. 24 hours. 

The panels containing polymer have an organic 
layer of approximately 1 micron. 
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EXAMPLE 7 

100 parts of a water solution containing 15 parts of 
D polymer and 5 parts of P solution, 2 parts of H202 and 
0,3 parts of polyethylenic wax emulsion are prepared 
and a series of steel Galvan-coated panels (95% zinc 
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EXAMPLE 9 

100 parts of a de-mineralized water solution contain- 
ing 15 parts of B copolymer recently prepared according 
to example 2, 1 0 parts of T solution according to example 
5, 2 parts of oxygenated water and 1 part of phosphoric 
acid at 75% are prepared. The mixture is prepared by 
gentle additions under intense agitation. 

This solution is used to treat zinc-plated steel plates 
by immersion and drying at 1 03 fi C. Then they are allowed 
to settle for 24 hours and subsequently it is subject to a 
corrosion test inside the saline mist chamber, according 
to the ASTM b-117 test, exceeding 120 hours. 

Claims 

1. Water-based compounds for the protection and 
painting of metal surfaces characterized because 
they contain: 

L- At least a polymer or copolymer in water solu- 
tion or dispersion, with 0,5% to 8% of mono- 
meric groups with chemical functions able to 
react or to make compounds of metallic cations. 
This solution or dispersion is stable at 40°C with- 
out precipitations, coagulations or gelations in 
the presence of phosphoric acid up to pH 1 1 or 
6% of trichloride of hexahydrate chrome for two 
months and for 48 hours in the presence of 
hydrogen peroxide at 7,9%. 
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ii. - At least one complex cation or anion contain- 
ing-a^metal of the group, aluminum, calcium, 
cerium, cobalt, molybdenum, silica, vanadium, 
zirconium, titanium, trivalent chrome and zinc, 
without hexavalent chrome. 

iii. - An strong oxidizer such as nitric, perchloric 
acid, oxygenated water and their inorganic 
derivatives. 

iv. - Acids to maintain the pH such as oxalic, ace- 
tic, boric, phosphoric, sulphuric, nitric and chlo- 
rhydric. 

2. According to claim 1 where the resin is a water emul- 
sified acrylic resin. 

3. According to claim 1 where the resin is an water 
emulsified epoxy resin. 

4. According to claim 1 where the resin is a water sol- 
uble blocked polyurethane resin. 20 

5. According to claim 1 where the resin is a water emul- 
sified styrenebutadiene emulsion. 

6. According to claim 1 where a water emulsified wax 25 
is added to the resin. 

7. According to claim 1 where the cation is trivalent 
chrome. 

30 

8. According to claim 1 where the cation or metallic 
compound contains titanium 

9. According to claim 1 where the metal surface to pro- 
tect is mainly zinc. 35 

1 0. According to claim 1 where the metal surface to pro- 
tect is mainly aluminum. 



11. According to claim 1 where the base metal is zinc- 40 
plated iron or steel, eventually alloyed with alumi- 
num, iron, nickel and cobalt. 

1 2. According to claim 1 where the product is applied to 
the metal by means of squeezing rollers, chem coat- 45 
ers, flooding, immersion or electrostatic or aero- 
graphic spraying. 

1 3. According to claim 1 where the metal surface treated 

is dried after the treatment at a temperature ranging so 
between 60 a and 200 a C. 

1 4. According to claim 1 where the metal surface treated 
by spraying is subject to a preheating at 40° to 200° 

C. 55 
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